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(54) OPTICAL CODE DIVISION MULTIPLEX COMMUNICATION SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To substantially simplify a 
system device by using the optical pulse strings of 
different wavelengths for respective bits for payload f> • 

information and encoding it. 

SOLUTION: The payload information is encoded by M * 

using the i (i=l, 2,..., N) pieces of the optical pulse , 
strings of the different wavelengths for the respective 
bits and setting different codes in a specified code 
sequence for respective channels. For optical encoding, a 
multi-wavelength light source for repeatedly oscillating 
the optical pulses of the plural different wavelengths by a 
high frequency such as a mode lock laser is required. In 
this case, as shown in the figure, after an oscillation - 
vertical mode for which a pulse width is about 3 ps and a 
pulse interval is about 17 ps is modulated by data signals * • 

to be transmitted by an optical modulator, it is made m # 

incident on FBG (chirped fiber Bragg). Then, when the * * 

cycle of a grating is matched with the Bragg diffraction 
condition of the optional three vertical modes of an 
oscillation spectrum, only the three vertical modes 
diffracted by the FBG is diffracted and reflected and a 
desired optical code is generated and made incident on an optical fiber 
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H<i^££«=lcWDMT-£fi'lbL. iWJc^T-f/^ 

M&mm x (wDMfi») 
[ooo5] mao&mmm&mkLx&BZtix^z 

0 2 (c) lc^3tft^»SiJ#Mi7i5*„ 
[0 0 0 6] 0 3l*-«fl«)<i:3tft#»SiJ^fif5aivX^ 

A(D«u«*^-riaTfey. 3- manna. 3-214^ 

ft#S. S-Sli^Sffl^-y^v-. 3-414*77^ 
;< % 3-5l4^a«-)ifflX^y'y^-. 3-6l43t«^ 

g. Rt/3-7e<nat?ifcs 0 &j£mmfrt>mtat<tiz 
-60 s^fflyt?i4^s»fit*H. «-g{naicj3i^T«*Hb 

[0 0 0 7] 0414. a*©3feft#<7>1ltJ££iF-flS-rjfc 
y. 4-H4»iKS*. 4-2l4ftSEJa£. 4-314 
-7*— h^^^S. 4-4l4dJKS$«->!r^-r. A*©Jt 

<tl=J:y. O. 1 A^P.^SrJfM«)3rfcft^5IJA<^J5lt$*t 

ft. 3tH#S0)«lfi)tl4. itft#Stm-Tifc-5o 
[0008] 



(3) 



4#gfl2 000-2091 86 



^ffl^fc«^©«^5EJ^$^Lfcl2l-Cfcy. m (a) li 

atfia (b) \*%mm§it%ismmom i %tf 

»WKD^[side lobe] iti^St^ui: 

(Si. »«N = p2 (p : ?5<fAH) » Rtfa.— tf 
[0 O O 9] 



[£-1] 



p 








5 


2 6 


4 


2 


1 1 


12 1 


1 1 


4 


2 3 


5 2 9 


2 2 


1 3 


3 1 


9 6 1 


3 0 


2 3 



[OOIO] CtLdjttUT. B#Fp"lttfifc;&tfSE:g**;>fcr > 
1 ) gBffiililSta)+H' KQ? (s i d e lobe) 

2) ffiSfflli§sasta>fiSi*S*i-e&s. 

3) fc#8oi<7*^Afc#ictt^T8>i}fT*:£< (Si 

4) *©*ts. mBticaawttfci— tf*t^-f a» 

[0 0 1 1 ] Lfr Lfc*<£». • 

*. at; (b> ntftSMtftij. 6-11*2x236 
[0012] it7r-r/^ii€icj3it seats 

[0 0 13] 



v *;u «5Mtr -6 %tt«#M felt * ivbtf> S 

K-fp- KttM^tf v hSlcjfcfitfftfcS i ( i = 
1. 2. N) fflfl)3fc/^UX5iJ (CC-e. <l<*fl)3te/S 

TWHbU * t- Siiffl) *flHHb:&& i: Lt.. 8#lffl 
«Ja-C<DS^7 -f 'J [matched f i I 
t e r ing] £ ftl* KfilflJJt 
l= <fc o T ^ Bffl H Hftro tf— * 0)*»Hcfi£o T«-* " 

o" xi*" 1" a>t*v h £S*tr -Set lt 

[OO 1 4] *f§Sfll*, JiffiOTB^raffiBt/iKft* 

yhf>>m#C>3fcft*§<lb73&£LT» «ttfl0Jltt*JR 

SSOlslSfft^S "7 T -f /^©g#tt^lRll=^BK Lfclvb* 

©JSJW£. Ial»f*-t±-5-<#A»3lfe05Rfi©1 /2 «IL 

ffl^-ra^icisjrrsd.tic^y. *8tesfta>%?- 

StLfcft, &lslSTlSiF--elelSTLfcjKS0)*JS:.5^'>^/< 

[0 0 15] Ml^. -h!5<D^fHlffi»/iffiS7h^e>^ 
4<D%«#1b#9E^:Lr. Jt^F^blcffl^fc^-v-^h 

^ r -c / ^ ^ v <? tDtt^-Ejij t Altaic m l r 
roft^iB m tt-t -5 ^ -v — ^ h ^ r -f / < ^ -V * 

ic<fc or^rafiii£ict;i+4S^7 -c ju^ y >f ic» lt 

@HlfiJ^$tTt^O>e-y h^r— a»<D" 1" - 

zt*-? h 7 t -r / v y^ts^bicfflLxfc^ic 

I*. 667 ^ 'J [matched filte 
ring] 0|fiSJ:.LT41EttnNft«tfi4i£lTa. 

o" *S4«ci^ftturi,^. 
[oo i e] *«ni*. ^#e(*ro«^fcttHi=stt^r 

[0 0 17] 



(4) 



$$BB2 0O0-2O91 86 



■CftSc ?7'fA^5l|Cx= (CxO. Cxi. • 
' ■ . C x ( P 2-1) ) tti=S x j+i p (j = 

0. 1 ■ • • p-1) i:U ffe^TOirt 
BP*. 

1. for i=S x jti P 
Cx j = 0, otherwise 

fc-r*fci*5*j*T»£j***i«. ft. s x ji*sx = 

(S x 0. S x 1 . ' ' ' S x (p-1) <DK*T?fe 
y % x x j ©TBi?aP7^ (Mo d-u I op) (7);H^ 

(*£) L. Tancevski and I. Ando 
n o v i c , ** W ave length hopping 
/time spreding c — ode divi 
si on multiple access syst 
ems, " Electron. Lett. , vol. 
30. pp. 1388-1390 (1994). 

[O 0 1 8] 

[*2] 



<0 3«*<£JiR**l*>o 

Co= (1. o, 0, 1. O, 0, 1. O, O, O) 
Ci= (1, 0, 0, 0, 1. 0 t 0. 0, 1. o) 
C2- (1. 0, 0, 0. 0, 1. 0. 1, 0. 0) 
[0 0 2 0] CtLlC&^T. SA7hytf>^0)/^ — 

e>^/^— >h y <D»i* (p-i) m&t>*i%o -tie 
cD P = 3<&0!ii::j3OTid:. »2 0>j;5ic6ffla>ftiwtt» 

[002l]$2t(D»?1, 2, 3tt*#l*tlJI** 
-YA»*p R«e7h^y$BER< 

[O 0 2 2] 
[S3] 





012 


0 


000 


1 


012 


2 


021 



OH, 




CoH* 


1,(M7AO3,O0. 


CoHi 


1,0,03,0,0,2.00, 


GHp 


1,0,0,02,0,003, 


GHi 


1,0,0,0^,0,0,02, 


CoHo 


1AO,OA2AAO 


OH. 


1AO0A3A2A 



[0 0 19] CtL^ffl^T^jS^il^^-f Aff#C. 
I*##fi*<9 (= P 2) fcfcy. 3 (=p) ffl<0 1ite 



[O O 2 3] 
[£4] 



0)6 (= P (p-1) ) ???ft<oa>ff#J:ttLJ» JilT 



p 








11 


21 


110 


20 


13 


69 


156 


52 


17 


89 


272 


71 


23 


29 


506 


180 


31 


961 


930 


421 



[0 0 2 4] vX^fAttfiElCgtl^T* * 

7 - 2 l*jfl£^|S3S. 7-3l*FBG (fWh777 
-f/W77*. SIT. FBGtBS^I"*) 7-4\tlft? 

[0 0 2 5] AftJHblcl*. fcftOMfc-SStgOJfc/^U 

•5. ^©^^Jtf^ffil**— KPy^ b— tf-efeSo IS 8 
I*. ^jHt*:=E— KD-y^U— tfOfgS^.^-^ MK7>— 0J 

**-ra-c*y. «»©aa^— k*<6 ogh zosuasK 

[0026] H9tt:©i/- tfta*ro^rajE^s^-r0 
■ca&y. /^ux((g*<ji*j3 P s, /i)\,*mm\zfo-\ 7 P s 

(=1/60 [GHz-1] ) -C?fc-i>„ COSS^tt^— 



1*2. 4Gb/s) -C^iSLfc^, FBRlcASf-r-5. 
[0 0 2 7] fliiLtf. JiSH0)p = 3fl)^ ,i 7-r'A^#Sffl 

rojs»i£3s*ix'<£ hkzhss© serosa*— k©?^ 

•V5f (Bragg) ElSTSMtl-g^ FBGIC 

L. ^yo^rroiffit*— KttFBR*SiiLT^*$*v 

[0 0 2 8] 01 01*. g<I&a>3£B«fi££j*-n2-<?fc 
■5. 1 0-1liFBG, 1 0-2(ijfe-9— *ab- 
1 0-3 7+ hf^-f 9 . rum 0-4l*afit^ ; f : t? 

&m#mz*itzmt. te-o»i(OFBGicAit 

U I&7-fM'J>y (match-ed filt 



4$M2 000 — 209 1 86 



or ing) Jb<Hf7£*U *<Dtii1]lt?* h 7 s -r "f<? * 
lc<fcyS§UI#l::£&<**ifc&. nita9S4u ft<r>T 

■sat, ±iB<7)«fc5i^r B m«&i;afifi^-ye>y<o!t$« 

iCfey, S^7^JU5HJ>^ (ma t ched fil 
t e r i n g) (Offi* £if ffifliJI-r •& ^ £ o T\ g 

[0 0 2 9] CCt, &SL^+*tl£fc£fcl^c:i:l*. 
7* h^fx^ro^iS^ ftSB©*— Kl.?*l— ■ tf 

_t|3<D 60GHz<D«ij il LjaSESilO^f*^- Kn v 
OD^lStl*, ^<*3 OGH zgJglC-TS^S^fc-S. L*"> 

[00 30] 3itff#<bi=siEt^riJiwr*. 01 1 

I*. Jt»^bro»f*HS*^-r«fi£ET?*«.. ±SBOp 

T. gfc-SJSJWA i (i=l. 2, 3) aEISrft?*:? 
r-</^©fi^^lRl<75zttlcjttor« (A3. Ai. 
A 2) OlIllcfl^fiELfc. t^f0-5±fiEO)lc*Jt^r, &Is] 
Sfte^-CDiiM** (L3. Li. L 2 ) FBGfflA 

%mfr*&®mfttt-e<DQitiL(DU&wmiBi(»& in e 

(Li-L 3 )/c. ne (L 2 -Li) /c] A<g*3te 

WLfcS'tC-SSKfi (A3. Ai. A 2 ) 05f7^^ 

•So ffi. \3tiTW=F<Df$mi*Z?=7V<f (Bragg) 

Aj 1 l*B«$-t**<<#A»t3te<D5fc:&<B 1 

/2 ({ml. :?7-f/**-ea>ifc:££-r-5) t«:y» ;*5C 

[O O 3 1 ] 

[»1] 

A I =-^-,(i=l,2,-P 2 ) 



[0 0 3 2] 01 2 1*. %Qm\t<0WlftB.m*:7* 

3ttt#-(bfflCDFBGI4. jtaMt-fblCfflUfc F 

BD*> (L 2 . Li. L 3 £:T-5. COFBGlcJtfLT. 

l+-5B^7 •< M>£ 'J >y (matched filte 



ring) £frlV : 5-<Dte*i:LTl#e.*t-5SBfflilBI 

SKDjK^rotf^fias ({it. <s^<v^/o^<7)e— -^fit 

^1tt4) KttLTeHIflJt (=3) S©tf 

SFBGrott^F-iBJlJA^ (L2. Li. L3) tmte&t 
S^7-C-»l'^y>'5' > (ma c h e d filt 
e r i n g <D$SS<t LT, ffiSfflHH«^ffi* t LT 
ttJ»a>4>*ttl=»tt-ftlflttfl£ ( <3) ICfcoTTC 

©e^hT 1 -^©" o" £?5£-rs. 

[0033] FBGIi&iS. WDMOffiS^-cM/Si: L 
-6. *3t^ ■ a-^Sl=fflt^«fe^<fFBGt. fi£3fe«t 

[OO 3 4] **B^«fc£3fcfc##SlJ£SiI{I:&5M*fiK 

•5. 1) ft»*fcl=fcl*T*-f^*«T*. at;, 2) 
fttt^blcfc^Tft^JU^A^Fg-efc-S,, . 
[O 0 3 5] 

— ^©KXiU— Mb£SJiLfc3fcmi#«»J#miHI 

^ffl^fc^roSMroflUSS, «t*©sso)«fi)cJ:y t 
Micfflns-ib-r^ctA^^s. Btra«;efe&i;3efi^^e 

^c-r. HBgKD3t^#-a^bicitA<fey % 

H8Hbl::l;J:M£>fcfrofcj!><. ^SIB^(D F B G 
[O 0 3 6] 

[02] (A) 0l*TDM£. (B) @I*WDM^ fi. 

if (O 0iicDM©^-v*;ua>«fcB:IIir&5. 
[0 3] -ttttfc3fc###S]£Sfci£->XTA<0«fi££ 

^-T0-efeSo 

[0 4] «t*O)3t^SCD«l/SfilJ^^-r0-efc*, 

[0 5] 77-rA??^£m^c«£©ffi^5fc«2£*-r0 

-efcy. (a) 0i*3t^Si:iifea^s<D^*^-ro 

«^l^t)*ii)SaiilliK}|$$. St; (b) 0liJt^ 

[0 6] filJfeOl^ffeltt^/jKS^-ytf^-y^fflOifc^ 
^ • inf 0-rj;fe y . ( a ) 0l*it»# 

Si; (b) 0li3t«^S-C3&S. 

[07] T£m&<o&mmtfLm&f*?wzsi>z>o 



(6) 

[08] ^SJii*^— KP-y^ U— ■tf<D&1R*'<<7 MKD. 

— w^^-ria-efcy, ka<6ogh zo^f 

-fig-e&y, /<;uxtiA<&i3 P s , ^;uxrafiii*#i 1 7 

ps (=1/60 [GHz - 1] ) -p&So 
[01 O] S(I&(0gB<D«Jifc£*-r0-C?ifc.5o 

[01 i] ft#^b<DMf*JS3£5F-ria-r?fc-5„ 

[012] jtts^fcroBa^Jia^^-rs-p&^o 
1 - 1 anna 

1 - 2 £fiS« 
1 - 3 

1-4 £S*ttigg 
1 - 5 
3 - 1 

3-2 Jfcft^S 

3-3 ^fiffl*-y^— 

3-4 3t77-f/« 




45BS2 OOO — 209 1 86 

3-5 &wftmm*7>)v*- 
3-6 

3- 7 

4- 1 #ag& 
4-2 ytmmm. 

4-3 y-hX-f^f 

4-4 ^jfcg 

6-1 2x23tX-f7f 

6-2 stasia 

6- 3 3fc:7>OU$ 

7- 1 Jt3i 

7-2 jtsnas 

7-3 FBG 
7-4 Jt77^/« 
7-5 ir-*a U— £ 
10—1 FBG 
10-2 9t*t— +al/- $ 
10-3 h-r-<T-?$ 
1 O - 4 SUl^T- 



[01 ] 





(9) 



ftffl2 000-209186 




[131 O] 



1 9~ 2 10-3 10 T 4 
- Orator 




(10) 



4#M2 OOO — 2091 86 



[011] 




[012] 





Input Aj *2Aj 

i 

Output 



A; A? X? 



A2* " Aj A3 



z*0 tj L]Lj**L 
TO? 



[ffiffiB] ¥fiEl 1 *F1 1 R 2 2B (1 9 9 9 . 1 1. 
22) 

1 ] 

[MjEtt&«§«] 00 17 

[MEW©] 
[0 0 17] 

feSo Zf^-f A##3&$lJCxj= (c x o. Cxi. • • 



C x (p2-1)) I* i =S x j + jP ( i =0. 1, p 
-1) ©fiaSitL, *k&±XOft*>. W*> 
C x j= 1 , for i = S x j + jp 
Cxj = 0, otherwise 

tthtl^^mv^.lS.^ixi>o ffl. S x jliS x = (S 
xO. S X 1. • ■ S x (p-1))_roS*T*iy. x x j © 
t5iD£ (Modulo^) OSfflcioT^Jih-S. 0! 

P = 30)ii^ici*^a)a2a)<fc5fc^* l , 

L. Tancevski and I.Andonovic, "Wavelength ho 
pping/time spreadingcode division multiple access 
systems," E I ectron. Lett. , vol.30, pp. 1388-1390(19 
94). 



(11) . 



<ftBB2000-209 1 86 



[tiuEtt»£S«] 00 2 0 
[tflErtg] 

[0 0 2 0] CtlfcS-JL^T, »**«yif:/yc!>/<$— 
>H y fl)8!tli (p-1) fi*#e>;h.-5o -tfB© 

[#^«fi]E3] 

[«IE3*fU3IB«] 00 2 1 
[If lErtg] 



[ o o 2 i ] 1,2.3 li-tft^tiSfc* 

A##p|C fit^bf *y KIHy^B E R< 1 

o-^um-r^tmmizmmssmtjin.— tf&v&Zo & 

*£<«*u *0>&£. l3B#l=3i<ti5fl6fcJ.-+f» ; fc8i 

[*fijE*tSUSS«] O O 2 3 

[O O 2 3] 
[154] 



p 








n 


121 


110 


20 


13 


169 


156 


32 


17 


289 


272 


71 


23 


529 


506 


180 


31 


961 


930 


421 



[#$SttiE5] 

[ttjEtt&*?i«] mm 
[«jE*nusi«] 131 1 



[Ell] 




A3 A. A 2 
I (_l x I — I 





mm 


■ 








IP 






§ 


|1| 


1 



input h *2 h 

Output * 



5> 



z=0 L3 Lj L2 *-L 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
G^FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



